2-Diazo-3,3,3-trifluoropropionyl chloride has been synthesized from trifluorodiazoethane and phosgene. Its derivatives are acid stable, can be used to label enzymes, and undergo photolysis with substantially less rearrangement than do derivatives of other known diazoacyl reagents designed for photoaffinity labeling. In particular, the diazotrifluoropropionyl thioester of methyl N-acetylcysteine undergoes photolysis in methanol with about 40% insertion into the -OH bond of the solvent; by contrast, photolysis of other diazoacyl thioesters gives substantially quantitative Wolff rearrangement. The trifluoro compounds hold promise for the photoaffinity labeling of thiols. Photoaffinity labeling was initiated with the photolysis of diazoacetyl chymotrypsin, prepared from the enzyme and pnitrophenyl diazoacetate (1, 2). Subsequently, this and other photolabile reagents have been applied (3-14) to a wide variety of problems in biochemistry and biology. (For reviews, see refs. 15-18.) Diazoacetates and diazomalonates (6, 7), however, suffer from the disadvantages that they are not acid stable, and that photolysis leads in large measure to the products of the photochemical analog of the Wolff rearrangement (2, 19). Furthermore, attempts to use the diazoesters of thiols, either with glyceraldehyde-3-phosphate dehydrogenaset or model compounds (20), have led only to products of the photochemical Wolff rearrangement or to other products that are not informative from the point of view of photoaffinity labeling. In this paper, we report the synthesis and photolysis of diazotrifluoropropionyl derivatives that are not subject to these limitations.
2-Diazo-3,3,3-trifluoropropionyl chloride is easily prepared, and is purified by vacuum distillation; p-nitrophenyl diazotrifluoropropionate is a crystalline solid that can be purified by sublimation. Various diazotrifluoropropionyl derivatives (including that of chymotrypsin) can be made from these acylating reagents; ethyl diazotrifluoropropionate is stable at room temperature in 1 M hydrochloric acid! All of the diazo derivatives, however, readily undergo photolytic decomposition.
Furthermore, photolysis of ethyl diazotrifluoropropionate in methanol gives insertion into the -OH bond of the solvent to the extent of about 85%, and only about 15% rearrangement.
[The product B, separated by vapor phase chromatography and identified by its nuclear magnetic resonance NMR) and mass spectra, results from transesterification and ten insertion into the solvent.] We RPR 2537 A lamps in 0.1-0.3 ml of methanol. After photolysis, the products were separated on a 120 X 0.31-cm column of 5% SF-1265 on Chromosorb G/AW/DWCS at 60°using a Hewlett-Packard HP5750 gas chromatograph. Alternatively, the methanol was evaporated, and the products were separated on a 360 X 0.31 cm column on 15% Carbowax 20M on Chromosorb P at 1150. The products of photolysis consisted of 75% or more of A (insertion into the solvent), 8% or less of B (ester exchange and insertion into the solvent), and about 15% of C (rearrangement). The structural assignments of A, B, and C are derived from (a) their NMR spectra, (b) their mass spectra, and (c) a transesterification experiment. The NMR spectrum of A showsT 6 while B, also a methyl ether, lost CH2O, and C, an ethyl ether, lost CH3CHO to yield ions of measured mass 142.02707 and 142.02685, respectively; calculated for C4H5F302, 142.02417. The formation of the products of the McLafferty rearrangement unambiguously confirms the NMR assignment of A as an ethyl ester, and of B and C as methyl esters, since these groups survive in the ion beam. The transesterification experiment was carried out by heating B in completely deuterated methanol and 1% sulfuric acid. The NMR peak at 6 3.4 in CD30D as solvent disappears, while that at 6 3.14 is unchanged; these peaks correspond to those at 6 3.86 and 3.57 in CDCI3. This experiment, too, confirms the structural assignments made above.
Photolysis of Methyl 2-Diazo-3,3,3-trifluoropropionyl-N-acetylcysteine. Photolysis of 3-4 mg of methyl 2-diazo-3,3,3-trifluoropropionyl-N-acetylcysteine, dissolved in 100,ul of dry methanol, was conducted in quartz tubes in a Srinivasan-Rayonet reactor with either RPR 2537 A or RPR 3500 A lamps. Gas chromatographic analysis of 2 gl samples was conducted with a Hewlett-Packard 5750 gas chromatograph on a 180 X 0.31-cm column packed with 3% Dexil 400 GC/ Chromosorb W/HP 80/100. About 20 injections yielded enough material to obtain 1H Fourier transform NMR spectra (about 2000 transients).
Photolysis with 3500 A Lamps for 18 hr led to the disappearance of the diazo band at 256 nm, whereas the intensity of the thioester band decreased (Fig. 1 ) by 60% but then held constant. Gas chromatographic analysis of the product led to two well-separated compounds, D and E, in the ratio 6:4 (retention times, 6.2 and 6.8 min; 40 ml/min helium carrier gas; temperature programmed 110°-170°at 20°/min (27) (28) (29) , whereas A shows only the end absorption of thioesters (30, 31 (32) .]
